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(57) ffitt] 

*»• $6 *»«**«> h 7 >^ 



(2) 4**2 0 0 2-5 24 08 3 

- Kf £ D N A 1" f&S^ * * - ^ i ii N ? V X 7 jc. ? J- 3 it 

las* e 3 ] m±Mm&wwm-?-& & ^ st * jji i * * h 2 u fait 

[M$£ 4 ] HJftrt"* k" - /% a 7. * - fflfiL<JiBHK21* 

[«*J£ 7 ] !@±ffl»:*cStS<0 h »; 7" N 7 7 > V' > -t * - «tf (trpB) & 
e^iO^SK iij h 'J 7" N 7 7 ^ i±M I- ft* * H*Jl 6 fcS£R<»*Sco 

[tt 9 ] -f ft ?fffrx/D«-^-KJ:i) MSp 2 *U-> k Y 

xVUD^f ^t^-Kt^D N A §S?y * £"tr ftS^ * * - ^ I It 
Y?>7, 7 x ^ h s it, fcftfctfri R i"Sr t & ^Jg**^** *ifc«3L 

x "? h 7° t- 7 7 u#-^ it*flt 9 ^ia^<?>ttiLi!3^ii±fflmo 
[it* m i i ] mmmmmm, u it < ut^ k- x * - jtRMte, 



1**2 0 0 2-5 24 08 3 




(4) #3^2 0 0 2-5 24 08 3 

[0 0 0 1 ] 

«iRi«rffi"v-*- t UTtc^I (Escherichia coTi)£$w b 0 7* h 

m it ? % k , m » * -g- i f s 6 M *> * 1 4 v ^t&m * m v * & y d -t 7s 

[0 0 0 2] 

x>jAD*'xfyii, |g$n t twji 0 x d # x* y ^ * co±a*«) >w * 
ration) £• £jg-f & 0 V 7. o *"x^ >',t, 3 4* i/» L 3 8 k D a ^H<0^-r 

it #i*at u * «k asw<# as gc k i *> * # u $ 4- * r ^ £ i £ 

Ji v xi) XD#x*y|iAftrtU&#Tffi^*Ji^#£LT^4o £«i§tt<*>ffi 

& o flt»* « * k j: *> mm $ it * r** 1 **^ t , teat* 

j: ft jfejfo&eoftJSL ft <^ft J£<fc* A*^'#U £ & R^$t i) 
I tz fi^llS »fii: i i) , jfiiff (7>7Cl-» ? ^ Mi T± L* ft o «* * SI * 

[0 0 0 3] 



(5) 4$« 2002- 5 24083 

*4 Jft«l » U J: 4 , T o * * 4 ^ « TO I1J » iM »ta*f * * >t T 

[0 0 0 4] 

, h'4 y fit CH0-RH')V7^ 3 'J a n ^xf y 

rfjOanssen-Ci 1 ag#. & Erypo^ ft p a p £ JK 5E S ft X n ft 0 

[0 0 0 5] 

t f<x>; xn#.x*yfc&f li, 19 8 5^Ul?Mt2ft, #1i^P^%ft 
T CLin et al,(1985) Proc. Natl. Acad, Sci. USA 82 , 7580-7584; Jacobs 

et al. (1985) Nature 313, 806-810) o Z </.y&ir^ ~ KttfWfttf 5.4^- o 

it^HindIII-BamHI|lfH'l*I U£4 ftT £ h , 4 *z><F>i y V X3~y (1562 

5owi^ yy(582jaXxt)ti.^, t j-x^utfx-?- >&m<o?z 

J&<©2 77?y'iv7t^/f K\ iS<fc CP 1 6 6 7 5 <> *«Dtt&SG Jt* 3 - 
K L T>> ft o £ ^ U - i'J7D *"if ^ {4 , -f > tT #-?«>fit£t:'J&£3: ->7 

L T'/i-o, # ^ 3 -> >wb (fcfcffrSP^* v\) x ») 7. a #x-? y tt ^ > tf 
}• a <ofttt(i Wl" & a?, < y tf j|f T-ti^ < iSltS-sj? 3 ft '^o £ ft ii * # ^ 'J ^ v 

fto 

[0 0 0 6] 

Lin et al. (fly|£) {i N S V 4 0 TI/D*^ ^-KlD ftfc$V 5 ? 

>/iiixD^ X f y i| e^- ^ift* * * - e $ SIS!* L , c 

HO (Chinese hamster ovary) W$>*¥'X:<?)kMkz.itt h^>) a n ?f?x-f >M&. 
£S£^LT£»K Jacobs et al.jj, rfv? f iA^ilTl/n*^- 



(6) #8*2 0 0 2-5 24 08 3 

9 - coWTK fcU'J^B # VcDNA S"6-«"t* ^ * - N 9 > * ? 
s. j> M. fc , COS « Uft«ES 5R ©SV40DHA 05fc:££ fr® fr-£*"t 4 

[0 0 0 7] 

$ & K > BWH^ff 0148605 1 « , tx^O^xf > C DNA?D- > 

sjct y yj \ ^ * ^u^y<DB.ma^mm^. bit*, c o s- ib& 

&C H OtJ^-fy^ f(Oii & tex n XD#if > <om 4**SBR $ ft T * ( 
olW»Tt > fr$) q 

[0 0 0 8] 

RWH# ft ttt S No - 0225231^ , x V * D # x ^ > & f£ ? £ T fV '7 ^ X — 2 
±^-T«T-D jjr - s * fcii^ '7 7. COM T - I (metal lothionein-I) 7n * 

$J CO -t )V 7 'f C *"e«r> X V 7- D # x f- V jl £ 7" n -fc 7s tffZM. $ ft "C *> o 
[0 0 0 9] 

3 & U , BWH #1^ ffi HNo • 023203<H~ fc )• ffl US* , BJJ *> , 7" v * -7 Nana 
luwa) laoa^-ecx S V 4 0 / 0 ^ - A / - ^ ffl T x 1 ) x g ?F x f y « ^ 5f t i! 

fcftx i) x d *'xf y (0g4» $ |£R^ ftT !/»*„ 

[0 0 10] 

RMftU, Rffl ^ffttUSNo- 0236059k fi, M - M a L V (Moloney murine leukem 

ia virus)LTR7'n^-^-co$iJ$pT"i:\ neo'lfe-iF^S^ori?^-?- t 

A # & fc ? ft"^ ^ fco 

[0 0 11] 

(*aw«>IB;*) 

MlwMc-^ii, ftot, ii5LKiti«*-t^ ^<M;x')7D^xf 



(7) #3*2 00 2 -5 24 08 3 

[0 0 12] 

K^iiH:, MP S V OMMSttttrt** -f % myeloproliferative sa 
rcotna virus)yn^e- ^-&J: 0^/ 5 y ^i^Djtiaf ^DNASSli'^'- 
xtt* #f I- ^if ±^ * * ->R * ffl ^ * i s tt$Lft%JIIftK: is tt £ x >; * d # .x 

[0 0 133 

5i ^ ftoT, MP SV (myeloproliferati ve sarcoma vi rus) 7" a * - 

[0 0 1 43 

^SJtfSlttfcai'W JW*HU J^iU Ostertage et al. (1980) 3. Virol. 33,5 
73-582; j: oT#ft**l : ^fflfla (murine fibroblasts) 

i © i.-^->MPSV/o^-?-ii, tf > Artelt et al . (19 

88) Gene 68, 213-219{- J: o Tflf ft * *IT (/> « c 
[0 0 15] 



(8) 1&S2 0 0 2-5 24083 

a 7, y — wffgi (bhk) mm, m*.a\ bhk2 it**, 

[0016] 

%m%<r>& <ii, DHFR jtfi^K <fc *> 3 - K 3 v k KG 7 * k - 
h u 3^ ^ - -tf (dihydrofolate reductase;!) HFR) F )- P ^-t^ 1- ( 

methotrexate) ( * £ 0 *c ? *i # & £ ^ ? # ^ is X V z \c t' ■ * > f - > & X 

[0 0 17] 

<OD H F R3e?»*^t iil&ltt 4 iJffi, «^<^#re&&, DHFR 

ae-f t —tax. * £ a d h f r itK^-c^t^ ? jit^s^? * - -h caeca 

[0 0 18] 

£ ftt n * 3M? ^ - * - v x r a wJpaS'fr t , 3^o*#i6jqlS* JB 



(9) 2 0 0 £-524083 

£ <L t£ <$> &> o 

[0 0 19] 

[0 0 2 0] 

* X*Ufe"), * <r> fz ft it <o 1- v - x 6 fft 4 »t *i 4 6 4 v ^ 0 # 3R r 

w'ii a*>*#* £ ^ -e <> 5 a a » 5 o % mm S ft. * : &8ttt 4 ii 

«tt^*-tnHtegaR«#ftUJ:oT«S6r*o 19884 ^ Harttnan and Mulli g 
an (Proc. Natl. Acad. Sci, USA 85 , 8047-8051) ^ftJE&l&ttAftfeffil 

ga<©ftati4SiRffl v - # - 1 1 1 M> t 4 h 7 ? y * t * *si a i fc 0 

i "if* >K -fyK-WMJ ^7T^IH^It^o L*-t4 

£Jl4-C©££4^ trpBfcfi^Jt 'J xn >4iiU^"ffl4^i^~ T ^- 
* - t l.TKt; ti£ < 4^0 
[0 0 2 1 ] 

jlft^J#*14 LU^'^xiJ xD#x*>o&«l"<fl'*fliir?S* 
[0 0 2 2] 

Iff * L ^ SttS^a , y V / h 7 t y -> ^ -fc ¥ - -fc'lKT^ , •) 7s a > 
* - i *> •> Ii±fl8))&fc 3 N y y x 7 x ^ h t& 0 L L 4* 1 f> s Jiftf 
ftya*-^-, Iff 4 t < tiM PSV/D-t-? -<*>(HSPT«D k 

[0 0 2 3] 

*8USJtfiM§*K*atiPx ^ftT'/>«ifa^s ^!^ito?*» s s M 1 /^ 7 



(10) #S 20 0 £-524083 

7 UT4J< ^*-C** 0 i OtrpB^Jf? v 7fAii, b 'J 7" h 7 

Ms * -co * 4 1 U # K W ffl A ft o 

^-*i&s iff* U»H«t?M\ ;«)x | jxD)l?xf^i4l7'Dt^ii 1 WH 

BHK 2 1 
[0 0 2 4] 

Ms ^ -C± W 1- & jS&$ & #^ v 4 - - X / n A 7s * - # % «co J: o ft m& x. IL 

«wao d - y - 7. <t r ^ <> * o ©flan f * •> 

Jg?g cofc^u^Sfc^WH^* #l&t * * ^ K * o £ <r> % ftp & « ff € «i 

-e<& « o k it 7" d * 7 a» e> is ss^ £ * & & l ts 1 n m sits 7^sit* 

JfelftCo^Ttt, (BSE! bovine spongiform encephlopathy) # 

KffiCliU;HM, fe8iI^>#Jtj&*itt>*iT^fto Ti^li«HCt?& 
ItS *L4^7* , ;*> (purions) ft s 7 ^ ;U7 t /D-t^KRUi^ 
Or Ife P#: * 4 )t ft o £ <?> 'kffirt** ft * K , £ O ia ft * ft 'MITT ft 

ii\ (lfiLiw) Ho^TO^CFfctf U^ttl8l^6**l*fi«> J lt4ft 

[0025] 

a^X#«iiL|&Mm<?>^#Ur^'5r^ & A*| ft i ft 0 
[0 0 2 6] 

m I iX , EP-A-0148605 0 . M.1# £ 7 5 ; % X 0 : L- ? % $ y £ ft o 



(11) #^2002-5 2408 3 

* 4 WJgJfe* "CO C HO ffllia j5 - % <0 J- a d *'xf y 9>U&* m^lX \t> h * 
^U, Kfc'JH#Sf ftjggNo.0513738{* {J „ (jj^ Y >• ->• * >J y Oft*? *) K $M'M9& 

fa * co»» l # > v a V > * £ 0* ^ > x 7 x v y s M 0 s u * ^ttftf t-fr ft * 

[0 0 2 73 

EP-^-0531911^ _ # ■) tf i - n/ 7 * £ J: 0 s ') tf - ^ ^ ? * ft # tf> 

*^*&Jl&+*C'«#iDJM& (verocell) coJg*7"D-t^*IBRLT^*o 

>\ Zang et al. (1995) Bio/Technology 13, 389-392fc£R3 

*IT W-> HcCHO S S F 3 -t JV- 7 -f* > , * Sinacore et al . (1996 
) nil} Biotechnology and Bioengineering 52, 518-528u|ef;^ tiTu* C 
HO DUKXHJ&&M ( cel1 ^neage) % £ oMft is^TO&frX £ iiT^A 

[0 0 2 8] 

Turbodonia £ J: Turbodoroa HP-1 (Dr. F. tvtessi C 
ell Culture Technologies Buhnrainft, 14, 8052 Zurich, Switzerland^) 

)\>9 \ y£Turboctoroa jg $ 43 Eagle's ^H^ft^&B-^tii Lfc<?^ 
[0 0 2 9] 



1**200 2 



5 2 4 0 8 3 



I- * ^ t «o £ t s p) /K77>-»t^ t'S'SC J: «J Y ') 7 

r y'yy-t^-SBm^ii, m&%, t: St 1 & * <o tn#j£ fs? 1- S£ -t & ft ® 

^ s m Jt Uf , 7 -f A/ * 11 7 a * - * - x. UT -> 5 T > 7 f ^ a (simi an vi rus) 
4 0 (S V 4 0 ) <7>±3t7*n*- H I VfcWMP S V«/Dt-^, 

[0 0 3 0] 

x>J*DjKx*yg&^ *-«>SMBL (2) Six >} "s d sKxf y|&J^<^ ? ~~ 
<?>B HK 2 1 mm<P^e>mX. ( 3 ) -f > K~ * tt^fl-TA* 1 1 ^Lfl-Htt^ h 

») t* h 7 7 y tt l t ^ & , g £ % $ f Aft * * i * v^Jfe * r»§s« 

[0 0 3 1) 

x n 7s d #x^y o^S^M P SV7*u*-? -<*>MWT tl*^ V 7 o 



» ? s ftff 1S# K ICR £ ftt ^ & 7" d * - 9 - V x d * x f - y lk<frfliJft& * ft 
frit <<» t\ **^Ji5fcffa#tie*?*iT^4J: i 4^»jflift*-d-*4v»Jt 

T Aft t £ I * V^Mi + "Cs M P S V /x 0. "s a y Ifc-frfll A^-C^fflEft 

L tzX&toW? C x '/ 7 n *'xf y £ £± 3 t £ T ii $ &<> 

[0 0 3 2] 



(13) 20 0 2-524083 

4-I iil'fcBfct 4 0 iosGSii, $V ? v V D NAEPJK J: *) , ifclicDN 
A 9 o - > U ! 9 3 - K $ tift& 0 £ >:> U » T ^ 9 x d *ifVJ OlISJA , 5? 

4« »4 I- < «U 75 /WBW^iCFft (ftftsejtni l 

66TUf) , * Oft 4 0 L 5 0 %* f #/Mfc*SM3 , K*'3<#& 3 4 *n 

[0 0 3 3] 

kNi')Xd ?ff a. -7- > KWf* jtfe^-Si , Wx. tfs African Type Culture Co 
Hectiona-. £> , A T C C No.40381<7> lambda HE 1 phage lyophilisate tlx 

[0 0 3 4] 

Sfcfc* r^o^^^-J officii, (*V3?*S£ti 
c D NA L m R N A ^O&fS^Ofc^B LTi/> 

4 D N A @e?l) * Se^ t T ^4 £ t t'sMt 4 0 l&oTs * * - J Offllt 

4 0 LjM.** 1 ^, ttWWffi** o C^d*- (tCMPSV/o*-^- 

- S2$lJ0!!x. S V 4 0 , 7f7 'H)^, k h n # ^ ;v xco L T R , t fcfi -f A 
/ ? u t) > ^ Tf-MfcE?!U i fctti8*?flr8B*'v- *^S9!I 
tLT'^TU^, ISa^ * * - (i * $R tf , Sambrook et al . (1989) M 

olecular cloning: a laboratory manual. 2nd edition, Cold Spring Harbor L 
aboratory Press. Cold Spring Harbor, New York (- £ ^ ^ t 

[0 0 3 5] 

fflSSHfiJ (JfcB*§S<^ heterologous) 



(14) 2 0 02-524 0 83 

vsmu->, una* 

[0 0 3 6] 

D E A E— f 4 * h 9 Hn7i^y3 7ii|, D V* - 7*tJ 

[0 0 3 7] 

s R N A , I til&ftjtftD N A fit;* <fc 4 * k * f - ») ^- frJB (/» ft 

i. < ttrtM a *«>awnr fifr* - * - * )■ ] ) -f ^ ? r > •> > * * - 

[0 0 3 8] 

+ ^fflia * 4 * * * * ^ ^ * + k jfftt * a« » u « si * * + ^comit rt 

[0 0 3 9] 



(15) 4**2 0 02-524 0 83 

l&ffiXffcffl ^ dy )■ ^7 7 -I ff^o^n^7 7i- (hydroxyapatite), 

<£ ! 9 Jl 5c Kurtz and Eckardt t% s Nephron (1989); 51 Suppl 1:11-14 tp 

[0 0 4 0] 

0 1 IJ\ 8 oajgfl UBH K 2 1 pMPSVgEPCh J: 0* 8 o*>«*? I 
jfcCHO Kl : C y c E pMP S V g R P 0* d- ^<&-hS*J^&0*Ktern B 

lot ^Sfo 

i2fi, BHK21pMPSVgEP0^O-y 2 fc*«ffli&J§*ifc±i3#0> 
§&Sftfe S D S ** U T * 0 * 7?F £*T<> I'- > 1 ttftlg LT^^^lif^ 

B 3 (i , Cooraassie MSDS PAGE ~ei3-*f L V * D *° 

x^ y yfr&xkTo 
[0 0 4 1 ] 

%min i 

x v ~, d #xf^S^^ ?-pMPSVgEP0 <omu 

[0 0 4 2] 

American Type Culture Conection^^ ^ t f x 'J a D ?Kx-?- ^iffe^i- , <t 
tt^Mk? A **HE I7 T - y (Linetal., flf£ATCC No.40381) t LTA# 
L fc 0 ^ )~ x >j 7. d #x^ y (?> y / X v 9 D N A ^it* WH* Srft*"* 
ft -y * 3C JJ* , £ Oftttftj* 7 7 - V it S Mtifcttffi ( Sambrook et 

al-.fluE) tpK»»3^ *US7 7-vt, 0. 3% ^ 3 -7, 0.075r*lc a 
C 1 ? , O.OCMnMp e C I 3 > 2wMfc4 g S 0 4 & J: 0 : 1 "S/taW */ f - x 



(16) #^2002-5 2408 3 

77- v&f-fc , I5cm^ £ '9 10n<o SMf-^l^^o i 9 -f -t - N < 

lysate)50ml(7> 7 •? — >*' DNA^, Qiagen Lairibda ^ y f.£iS'/>, (Qiag 
en, Hi Iden, Gennany)<r>^ if £ ft LTf|iS L fc» t# % *i £ D N A (0 50% £ 20 
1 H 2 0 * W ft A*, iPJt®^ y Y % 9 V T - -tfHindlllfc £ (fE&m (New Eng 
land Biolabs (NEB), Schwalbach, Gennany);g 30.3. ~ y h~emtlt:o 5.4 kb 
$f>t&- 0.8%t#d- Bio 101 (Vista CA, USA)<7?Gene Cleans -y 

k hi') "sOfKJc^ystfe-T-^S^n- K*£* LTi/*fc (Lin et a 

[0 0 4 3] 

MPSV/n*-^ £{fc:fT * '<**-pMPSVHE (Artel t et al . ,|u 
R)li s 1WHJ. ^ Winding J: cfBsmHIk j; n s u&m%<m)<r>1B 

LTffrffcU y ) —'V-'fbL/t^^ j'-DMA i\ Gene Cleans 5; h Bi 
0 101* ffl v*T t o * * - D N A fj t?0. 5 A gt fog X V XD#xf 

y&X&fc : r2 ft9%, T 4 DMA 'J if- -tfCNEMfrffl nT? -C 7*- h U £)£iJ 
* R b C 1 2 3>t'fyfDH57*7T TcStSfflfia (Sambrook et al . ,gr f£) 

Midiprep * y J: ft 7*7 x $ 7 KDN A L£co*>, * - * 

2 CNB)o#ftTKHlR»*Hlndnij3 £ BstEIICNEB)^fift LT, x V 

^fc&fjf A-WiHHR"* ? y^^^T«Hul£Lin et al.,£s^ija> 0 $j«3K3S& 
, £ 4 3*: * k * f - K^fftTU 37 *C "C^m , T 7 D N A V ^ 7 - -if (NEB)-c 
MLk 0 i CO £g K £ ± fiti * , 1*C f 30^h % T 4 D N A ') if— -£ (NEB) 0 
#fcTK ^^fR b C 1 2 3 y feT r > 1- D H 5 T )W 7 7 ^JftgjH 

, ftfi*£«>}Bjj<*'fc 1 K Qiagen Midiprep * y ±m<r>m%'<? 9 - 

D N A & MK L £<> £* I tt* MPSV/f^^?- ©IJIT© ** 

~ y ? >) 7s n y jfftr tfiift IT ^ « , m-fb p M P S V g E P Ot'ifc o 



(17) ##*2 0 0 2-524 0 8 3 

[0 0 4 4] 

pMPSVgEPO^^^KJ:*, BHK2 liJjiCFCHO K 1 :c !/ c Effl3& 
<7>£$e& )- v > 7. 7 x ? -> a y 

h V '7* h 7 t > -> y -fc * - tlKT <trpB)®fce^±jftttff>&£iS , l4U £ & > 

-f * k- )H--£4iT ? / 1 f ') / )- 7 r y k -caw ■* 

[0 0 4 5] 

•) V -'V-ttU trpBg^y-? XvyKpSV2 t r p B (fiufiiHartman and Mil 
Uganfcffijfc) $ij f;f jc. y F7H'7 - EcoRI-c 'J — -Y — ! I- ti <> 5.7 A g<7> p 
MPSV|EPOi".3 |( g«pSV2trpBt<oS^J^ ^VjH, 0* 

citify 30^ i« imc ac 1 2 wm^m^nz-tzo eo^i^ij ^®t^ 

•#(50t*l HEPES, 280 nM NaCl, 1.5 rM I^HPO, , pH 7.05, 

fc » , It m * M * II 2 % * * tr Turbodcmajg ^ 2 "It £ tr *° 'J 7" D t? 
k>»f 7° K IL.r; 0 
[0 0 4 6] 

6 J. (ail/:, B HK 2 1 £ J: tfC H 0 K 1 :cyc E «^#& 

(Rermer et a. Biotech. Biceng. 47, 476-482, 1995) co80%i>f&£l 
, - ^Turbodomajg ^ ^ . P ^ o & $ u £ g 2 ml * ftp x. 

5%C0 ? "TJSHWK v**"<- FU» 
u ^ ») ^ d - * (Signa) 15% & j; <J F C S 2 % £ it 4 Turbodomajgiiti £• ftp 

ml 1 1 £ SI Jt „ 18b# flJBa t . M 1 7 I- 7 ? ^ (Oft *> 19 fc 300^ u<7> << > K 
- A- 1 5 %<7>iS-f/f L fclteiB^JafcCLlfe Technologie)t-g-WT4 50n1eoS*?J§ 
Ml friftfc t iz* M) JUL + fc# L fc o **r*> * d - v li, W>B Mi$ * L fMltr?- 



(18) #S2 0 0 2-5 24 08 3 

^LT42-ci^*^ L-jc« 1 : litT^^tjBSL^Ml (<2tJ) til 

[0 0 4 7] 

<M0O * D ~ *\ 24$r x )W 7 1" - M*|(?>^^"eT257 57.3|*l<7>, 
1 4- tATurbodomaj§^4i -c^t $ -frfe 0 8 os>SJI? L^BHK 2 1 fei^CHO 
K 1 :cycE^|a^ d- y«±Miit\ Western Blot^-^Wfet^o Western Bl 
o^tf-tNi, £B H K 2 1 d~ y tpX-<0QLjg'm$, C H 0 K 1 :cycE«g 

m?i o t> * * u -v - 1*1 tkk t * o %mn z & j: 4 u « 0 

[0 0 4 8] 

BHK21 pMPSVgEPO, ?D-^2l', 7t't^77^3 (Integra 
Bioscience) ft com* t'ti f SSI t£i ^^^^Turbodonaj^jftJljSj^-e 
4* 3*fco T-77 x 3fiT?4f L^2O0O^4H«r)iMJfe**llllia»li** (Sis'" 3 
) U * 6 K At't-7 7X3 ft *?0. 5g/l Puluronic F68 (Sigma)£ # 0 

Turbodaja^^OOml^t-^L^o Jga&fcttii. 37t\ 5%C0 2 . Bfe&2 

D (132) <?>t £*K»Hlf*#ffilfc«> Western Blot'^f/fK <fc »K ,I«o€» s ft 
x'j^D jK jc-f- ^j^^CResearch [tfagnostics, USA) t 3cXE/&t4"?<&> 

SifS L l*o IB 2 § * £ o C li±»* 4" « 5 0 % * 



(19) 2002-524083 

[0 0 4 9] 

BHK21 pMPSVgEPO, ?P-V2t, (Integra 
Bioscience) ft co % m^^t f'SSS^^rl ft^ft^TurbodomaHP-a^fttCF. M 
essi Cell Culture Technologies)^ -f 7 D ^ T V -V - <* -£T±W £ 
*fc 0 T-77Xnft X~± » t 2000^^<?>^ia^^MSSi§?f (Sigma) 
f U ^ %uTurbodoro HP-1igfSt25mle|3^ 5%CO, ^fffeTs 37-CC5 B#M 
cof^K, 0.6gtoCytoctex 1 ^-f * \- 0 -Y~ (Pharmacia) KttttUfco 
<{ ? a * * i) -V ~ ii , l^iife^O^ *> UMfc t fc* O- 5 ^ 1 Puluronic F68 
( Sigma) £ $ o /-Turbodoma HP-lj£j£ 200ml £ A 4t£ 7 b> - 7 "7 * 3 1*1^ J£ 
*&fr$H.fc« JgHMMfeft^ 37<c, 5%C0 2 , El£^20 rpmfc 100,000 

& -f ^ d ^ -y- 0 y — j&|§£ ? *6fflb<o70%*Hrj**&*"Cilt*x.^o 5 0 

±2?*U\ E 1 - 1 ^ ( EP0 ELI SA, Beohringer Mannheim)^ jgT -& i 

>J 7. a # jtif- > & * % & ft ft 5 K |£R LcJ: ? U L Tflltt t <> 
[0 0 5 0] 
5 

Sextet U'lAD^'xfy^il 

o vl 0 7" D-b7.fi, Laemili, U.K.u'fto SDS-PAGE 'ffr-f/f L s Cocmassie 

C . fc KD^y)H/^/-f H^n7F777^> 
D. 0 V-^Qi07-i^^S? ti-v p/77.^0 
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[0 0 5 1] 

•y#pH 5,0, 4ml/min, 10"C^\ 2Ch*V>^ffi-f My 1 »? A, 5 «*l^>CaCl 2 fe J: 100n 
Mcr>NaCl £ -C¥iHb L fc, 5 »V>*fe-fc 7 r n - "„ C L - 6 B (Pharmacia)^ ? h 
± fc SUB b « i^W, pH 5 . Ok is ^ T 20itW«|| i+Pj7A, 5 CaCl 

2 i3 <fc lOGnWeD NaCl (?> 5 C V t\ pH6.5ufei.AT 2Qrtt©Tr1 s-HCl s 5 n*V> CaCl, <7> 
5CVft-3^o SGttHU pH9.0^ 10ftiM(7>Tris-HC\ 5 nt4coCaCl 2 , J; & 
1 HcoNaClco 2 C Vt? ittB L- fc« 

[0 0 5 2] 

Wfe-fe 7 7 n-x A -5 A * M/?7i' l NH 

C l -CPH 6.9 1 u ft#-r-oirclO%.-f v^D^y-Jl/i l£<> 5«1*9Aur 
■fk— ^CTosoHaas)^gyg-c^jf t, pH 6.9 t\ 2(M.1<7>Tn s-HCl., 51*1 
<oCaCl 2 % 750rt%NaCl, 10%<t>^ v /n a y - *-CWft L fi£Kft«*ft 

PH 6.9u#j^T, 2&rM£>Tri s-HCl % 5t*toCaCl 2 ., 750 
nf,V)NaCl, 19%00-f y /n a / - iWCffio fc 0 E P 0 £«# s @$£ gfi K * , PH 
6,9-e^ 2GiMcr)Trf s-HCl > 5 n*ltr>CaCl 2 „ 750*1© NaCl ^ 27%(Oj y -?xi>%/ - )\> 
•CittB^-^^o ..I<7>®S-£\ pH 6.9-e, 2a*l(7>Tri s-HCl , 5 itM(7>CaCl 2 u X > 

3 1 *#Lfc© 
[0 0 5 3] 

C . t KD + y jut ^ -f N ±.<r> ? y 7 4 - 

*7A5™1|^ Ko 3- -y )VT i fUltrogel^Sg-t'ftitf U PH 6.9?\ 20 
ntvV)Tn s-HCl % 5 trtlto CaCl 2 s 250riWor) NaCl s 9%»'f V/daV-^ ^Wfc L 
fco fflgMB^fea*K#ttft£Mri&N *^A£pH 6.8(cfc^T, lOrfc1«Tris-H 
CI, 5 B*toCaCl, «>5CVtfto^ £fif?*\ PH 6.9-^ 2QnM^Tri s-HCl s 5 
nt.V)CaCl 2 , 750[tW(7>NaCl % J: 0*27% co^ y /daV- JP-CiStU £ i^® 
PH 6.9ufei^TlO(rt.V.)Tns-HCl, lOnMcou y&f- )- n e?A, & J: 5 "*V> 



(21) 45*2002-524083 

CaCl 2 iz X i) , 3 fr© UJiU, 
[0 0 5 4] 

t LT , 1 ') v - * Q ? A (Pharmacia)t-15 < C t -jgffl L 
D * -> H/ 7A?.OA?A ^ h oftttiSfc* ft* L , *^ T s FW«irfflt"C 2 C V ft 

-3 o SMfeK , P H 7 ■ OK i3 ^ T 10*V) 'J^Httf^A, NaCl a 

JtUtS-tfco i^d M ultraf ree-15 5k ultrafilter (Mi Hi pore) t • J; l 

[0 0 5 5] 

# e> ft x'J^D *' y eo«# * s Cocmanssie-e^-fe I. SDS P/£E 

[Hifi«>ffilii$i%fj9] 

[HI] 13 1 li, 8 o0>£« L£B H K 2 1 p MP S V g E P<X & J: O 5 
8 o©jg« UCH0 K 1 :CycBpMPSVgEPO* 0- ><7>±m&fr 
P> co Western Blot £-^t 0 

10 2] H2li, BHK2 lpMPSVgEPO^-^2 &$ff)Jl££ 

^*v^±jt*flfeSr* L ll^ >■ 2 a l Oif Jfctt±if 

IB 3 ] S 3 l± , Coonassie tfeSDS PAGE "C5'#r t ^fgMa^x. 
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[0 1] 

Fig- 1 




»q-> 1 2 3 4 5 6 7 8 M 1 2 3 5 6 7 8 10 

CHO K1: CycS pMPSVjEPO BHK 21 pMPSVgSPO 

[B2] 

Fig- 2 
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m)mm ep<at, be, oh, cy. 

DE, DK, ES, F !, PR, OB, OR, I E, ! 
T, LU, MC, NL, PT, SE>, OA (B F, BJ 
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[^Sc^fjES] 

[*I&S] ¥^18#8^ 300(2006.8.30) 

[?&C$f IE 1 ] 

[?i<E*&] £E 
[ffiIE<^l*)'#] 

WW* 

7*o * - * - J: J) ffllft £ H & t hxnn#if^ia- D N A £ ft-tr 

f tiHt ^ ^ ^ O 

[Rt&JjM] »JJ&#^w\A**-1Hlffllll&, Iff* L < Si B H K 2 

[ fit * IS 5 3 Jtt * * # 4 f S 6 X i * I * ^ ^ s s >> * # P - aurboctoma)J§ jg 

[ft&il 6 ] m±=WW^-<0 f- V / F 7 7 K J: ») itiRS it* , 1 

l»*«7l H±iWflft*^l»S *> h ( )'/i-7T > v' ^ -b ? - -if (ttpB) 
UK «fc I? h ') 7° N 7 7 Lft*, fit**! 6 KSi<0^» 

# f; y & a - K-t- & D n A § g9il £i£ &£ ^IS^ 2JLn 'SMM Mfl t $t-ti.l?v*?*9 Y 





JP 2002-524033 A5 2006.10.26 



rmatag 1 o 1 *iif ai<7> h o y h 2 2 y -> > ± » - -e (trpB^ it s-^i&mt £ »? 
h 'j 7' h 7 7 ^ £ftg ta&. waog 9 KEtt^iasLftftffijfeiaifa.v 

jfcjB 1 n aafla^gKiim a, a I L < ttg £r " a * ? - gRan a. ft ft I 
l. < iiB h k 2 1 aufc-c&Sv was 9 a kiimi^a 1 0 Ktatt^Bfl.iMamajaiiik 

[q 0 0 11 

#- i; I. TASiS (Escherichia co1i)B5*60 h U 7* h 7 r ^ V> -t ^--t? jlf£ ; f£ffl^& 
[0 0 0 2] 

-t*±K**^*>-c*>j, *jia3*4jso¥^ei»'c#ii»«Bjisi«>ajifc^ffc**iittu. ft 

3 8 kDawllWittl, *»£l4 0 4^t5 0 S&jWtflaK^aJfr* *&*i*H 

flirt*© ffi^f lMslgfi. ariaC £&±m<D%m , lfeitiSl^®iftft«)i*SKJ:&#AJ*wft 
t*o ft* & ft ft T- ft » * * X ? y *fl&fflWv $&<0&feKfoCX§L&' s >-7 h ? 'J v h-fim 
[0 0 0 3] 

, Btffi T co tf> <fe « di a <© * JinM-ftr 1' * * t T v» 4b Bf 9> Jt; JfiL * P* & <fc 0 s 

[0 0 0 4] 

;|§&<i I* t I- x 0 x d # xf > j±, ni$liWfflfl&4< "CiSi-ft 3 H fc 1 ft) *. * E 

*fl 1 1 t S"iidi<ofeii«) ^ u a? uriig t'&o^^t^*, x. tf\ k -Y 7 -c a c h 

0 - K 1 -t ;v 9 > 4 s T*^ ft ? it Ttlfl^x. 'J X o sKx f- y ^nanssen-Cilag^^ h Erypo 
[0 0 0 5] 

in et al.(1985) Proc. Natl. Acad. Sci. USA 82, 7580-7584; Jacobs et al. (1985) N 
ature 313, 806-810) o C cOjffS^-fiC*^ 3 - F-fb^(-A5.4^ n ^<- x HlndIII-BaitiHIjr,H- 
tlXto h , i<7>jtfe^ii 4 o^-f > 1- a ^(1562fe^^)i: 5 V ^ (582ft 



toco y »j ^ v me* & g ^-rw a.si^am a^s^. L a »t ft fi> a . 

[0 0 0 6] 

Lin et al. (UE) U\ S V 4 *-UJ: 5 v 9 x»j 7, 

u*x^>*ft^*'^t*l&!ft'<^ ^--C$5eB3K»Sfe*Lfc. CHO (Chinese ha 
raster ovary) »fl&4 i -C0>ffi*;t#fc Y J. V 7. D # if ^£££3Sft LTJ3 *) , tt^ m 
1^69 Jacobs et ai.fi, Tf; 9 -f gjffiyo^- ? -OWSPTK t ?- 

it S V 4 0 D N A <0±JOLZ_L£ 4 MMflM^£-fc * 9 -f > ) * 
X-(7)x 9 7, D#x-^>il4£|igt LTV»4<> 

[0 0 0 7] 

3 ?>Kx gcffl4Sffrtfl0(No.(M.48«)5Hrtx 'J * n #xf ^ c D N A * n - > |3 J: tffc 

^V, ^^^n-y<7>4^|i3 < i:^t4K#^. COS - lis J: t/C H 0**? -f 

x a >}f jt-f y Jte^Sfi S V 4 0 Ml 7" d * - ? - <&1W* TTfr i ) o 

[0 0 0 8] 

7"n ^ ~ ^ -- % ^cii^^^OMT- I (metal lothionein-I) / n - ^ — co n f ft 

x n ~+ y m ± 7 d -t X &ft £ ft T '^4 <> 
[0 0 0 9] 

[0 0 10] 

Hfifcfc* &ffl&ff{l)HNo. 0236059^}*, M - M u L V (Moloney murine leukemia virus 

^ p # x-f- ><0 3 ft "C ^ 4 o 
[0 0 1 1] 

[0 0 12] 

|<<|.lti:, MPS V<S8H9Si1tWK^ -< myeloproliferative sarcona vi 
ru's) / D * - ? - *3 J: C* 5 -yV ? ^ ^djKx^ VDNAEJUl"^-^ i T4frL'^ls 

±^^^-^*ffl^4i> «a»*iWflftK*»t*xy ;n#if>tji(j*, ^S&^-m 

±ye*^^t:aai^5 0 %U±Kt SIGHS' 1 4 L#*it^*l9i L?to 
[0 0 13] 

{to-c, mpsv 6JUL^ >'/ P ^ - » ~ ^ ?" - 'J ^ p 

*ftTu*gf*'t4ft»*-d-fr> nia^^iti**^^'; > ^-^m &-fr4 

-b X ^> O -C* 4 o 

[0 0 14] 
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_ft«*8Ji , l4ftft'W frZlts Wiu Ostertage et al. (1980) J. Virol, 33,573-582; 
JtoTflt©?*. ; *X 5 c?«g*|^IB8fe («ur1 fie fibroblasts) £f£f$=&U S^fcHifc 

V 7" o ii, BtK„ ^IJA. i*\ Artel t et al.(1988) Gene 68, 213-219K £ otilf! 
[00 1 5 ] 

8F * L n $ « -C Ji s flf US) m It ±ffll J. V vttiH4i«>yatx 

^^iSAs (3) S»)^f ia*x'j AD**xf y^ig, (4) sania^Fift 

ff * L < li , Htf L»)ti*i ±«M&JilWt«MaT* 9, * <> * L < li, tf - - 
(BHK) ag t mk.it. BHK2 im 4 
[0 0 16] 

Mljlf^f < M\ DHFR jtfS^fc Jt JJ 3 - F ? n*e*V K ?- U ^ * 

^^•e (dihydrofolate reductase; DHFR) $K J- ^ M'^t- Y (methotrexate) 36 
H iotlf? n&fc t v»-5 #^i5 J: £Ttt > f- y #3 J: 5 v* ^ * X < ? 

^ T fi , >' ^W - I- -^Igitij* T» 1'±#& »J £~f Lft *SM&# * - $ 
[0 0 1 7] 

l-v* -b - h >^mm.) , Mi/o-k7fILt SHRJBE Sit £ 

t i 9 iH 1 ^^ 
[0 0 18] 

* , ftfftt # t**<fl3^&:fcT^4 911 <WLftM ^ - * - > neo^ - * - K »* 

[0019] 
[0 0 2 0] 

lH:StElfe ^ ^ oT IS? jl. So 1988^ > hlartman and Mulligan (Proc. Natl. Acad. Sci. 
USA 85, 8047-8051) tt, t ^WajftftlW&^'ftW'ttSiRffl^ - * - t t T J- U 

b 7 r y^^^.^-i'^^i-^ ASia^ h')/F7? y&fSL&fcT (trpB) 



(5) JP 2002-524383 A5 200&.10.26 

ffl 4r - * - 1 L TIB* $ *l jfc £ fc ii£ < * v ><> 
[0 0 2 1] 

fr^fccifcfc* trpB* MSN- - * - i L'C'Kffl-f 4£ t *c Jt J), jt&Lfcfe±*BIJI&# 
T\ Jtte^ Ji*S4 t u B ^ x 'J "s d voytk&v * *- * SliJ't- § * i i » S +U^ L 0 

[0 0 2 2] 

# * L ^ s h V '/ h 7 7 > -> > -t 9 - -este^- 1- s x ■) 7 n ?jex-7- 9 

tfi U < JiMP S V 7 d*- 7 - 0>iW«SJT0> tfiUn **x-t y f 3 - Kf 4 D N A §d 

?yts ^ji^^rD^-^-<^$y^T<otrpe®K^t i'#WT44- i ft®^"Cs «§ 

$Liur«iS±«* h 7 >x 7* 7 H'4 C t att'O'DBT*** 
[0 0 2 3] 

aui&jgi&if j& An.*. 5> h t ^4 m?t s « a tfs *Jte je*.* t\ i- y/h7T^? 

4o 

L < ii s CcOi03E«fiW.8l«s JJiL<<iBHK»flk PJxJfs BHK2 lT**o 
[0 0 2 4] 

- * h * mm £ ^ - * i t * o f* & 4 o m ft o n at , ffl awt si a a k * 5 r >iia 

: ±^-©!t i ^ii^l5<ot : ^t4-e^4o su&7 , 0-t;*a*&E&i&fi*i£ 

fiL-CftttUBmitB^t^Si-i/aftKo^Trt. (BSE; bovine spong 

iform encephlopathy) 4<&tt!9 C££ Lit t * teSllO*a#ftfrit.T^4o T« 
«0XS<^>MK^iS'fb$H4v>'7 , 9*^ (purions) tf„ •> >f ,v ;* fc PMfcfc v 7n-hX{;i^ 
t T Mtn 4 ft S- # X. 4 o i (7> .|>E# *4^*K, i «>1& S* * 'Mt1~ 4 ft U #5 4 £ 

IRttft (Hit) Kov»T<^*^/iL^I*«*-^#4S-».fl<?>14t»iftaEKM 

[0 0 2 5] 

K it 7 D -t 7. K & ^ T ^ T<?5 ± 69 If » S- » 4 si t i>m. a <0 n Q p S 13 J: ^ 

6DTs mi**** •f*6fttd'* 4v^m*^ffl1'4c<!;(i, ftJft^#WJL»ftiWlft^>lt 
jfc K 4> <b W A 1- * x 4 i> <d -t-afe o 

[0 0 2 6] 

W X. s EP-A-0148605 (i s 0 . Ifff^ <£^I T 5 7 i5 J: i^L - ^ ft/ ^5^*IS-pfc»^JW3 

- 7s DM EM, * £ {is 0.05hM#&&7 -3 7 mi <fc t^L- n^«-5,t, ft 7*^3 

- 7s DM E M t Hafl'sF12 1 6050- 50fi-fr|in?A4 s Jffl^^# t 4 ^tf^l^tf) C H 0 

>-> 'a >; >i3 J: 0 s h 5 > 7s 7 * '? >s 36 0 : U7R?§t4^'(b'S-tl^^- ; tT4s 

^ * 4 ^ i§ w $l» mm&eyi&m* & wt, s itr ^ 4 <> 

[0 0 2 7] 

EP-A-05319ll(i s sK 0 kfx- ;b7 * ft^ J: (7?K 9 fc*--;u7-?-7 
* ftfflLs Mfi^fflP 4 t < itmmm tLtt&HtZfit:* S3 ft * * * 4 ^ Iff Jfe* -e^^ 
(verx) cell) <7)jf t-'7"n -trT. L'C'^o 
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et al. (1995) ii&t) Bio/Technologv 13. 389-392(1 iP.gfe g tl T ^ ■&> la gt^CHQ 
SSF3t)H^, £ &J& Sinacore et a1,(1996) K X Biotechnolog y and Bioen 
qineerinq 52, S18-528K1 j g lfe S jtT ^ & C H Q jllLOJllMM '"cell lineage) „ £ 

(7?bi#. & ^ x</.)<kiS Jk ax ^ & « 

[Q Q 2 81 

^i£ttSaS,lT-&& Turbodoma jjj:^' Turbodoma HP-1 (Dr. F. Messi Cell Culture Tech 
oologies Buhnrairttt, 14. 8052 Zurich. Switzerland*? $,) -I t a'Atfa £ 

fe^, £ <y>*M$u* » io%<pfl^^fcft*-aftfr>L--y*? ^ yfr-ft s T ft Eagle * s M 

imm^ h Turbodoma iff Jfe 4» K # L ?> <> * #Ht**W* is * &&*>Tft*ft *> 

f k mmm m * t * <> t i , c « # mi -c * b h k 2 1 « , mm m <p 

"C fI#<CjS££ 3 *T v> f H s>Jft & <> "Cafe o * ?t o T v RlB^is J: tfyo -fc X '< 
[0 0 2 9] 

x Sf * L< iiBHK 2 1 t*7^ >T**«JLft»-fc^9^ yii* t hxno#xf> 

pBlft-f **MSft4Mfl' : f-'C h7 y*7x7 M-*ct^J:>)**t*KM4o ^tr 

^ _ ^ _ v ffijx. §i\ ^ >f * d - ? - mW A- «T-> ?.7^^ JU* (simian vi rus) 4 
0 (SV4 0) CM/P^-^^ HIV^itfMPSVW/o-t-^. 4t*«W*P 

[0 0 3 0] 

A., ( 3 ) -f y F - JU * # L #- U*Sfitf> h l )f r 7 r > L T ^ * , IB 
Kfr£4 fill *>£4 %K-->tgm$~?-mmm<Dtg^ «>#8!B*£tr , i>G>'?*4« 

[0 0 3 1 ] 

^ * - * U £ <?>M^ * * - "e^ Kfcfc L ±iami- ^ «S * *-Sr * f 'i 
fflft H T-^ ^ » t ^ fflfe U x >; x d x f - y * M 4 ^ * * niSTtt**, 

[0 0 3 2] 

^iB^jfc <fc cfjsc (rt^aex^ii i66rui) , %<r>m a o 1 5 0 %^^*ib 
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f0 0 3 3l 

K L J £JiAEJL£±2lllM±^M3i^ Wiil American Type Culture Collection 
73'-i\, ATCC No, 40381O Ay HE 1 7?-->'^il j: LTA^BJ 
[0 0 3 4] 

r^n*-^-j <7>J3S&MU ttK^+T'*^ (f / DMA 

iu^^;t*tftt*o ttox, rmi^?-j »ffls«, 

* t LT ^ * ftft-? K y o * - * - ^asTDB 4r <fc * K %ft L'C 43 1) > * 9 - * fe± 
<fc? gRSH^fSilLT^** L>M.$#6, fWrUEfc-i:? KT'd*-*- ( 

T^Jc^o SttfrSSl'^ ^~iA\ fiJxJfv Sambrook et al. C1989) Molecular cloning 
: a laboratory manual. 2nd edition, Cold Spring Harbor Laboratory Press. Cold Sp 
ring Harbor, New York K I 4i|7^i7 ;KCJB$t? ftTv>& J: ■? frifrfttf? ^ n - >ib 

[0 0 3 5] 

ffllS rii±J HU dMI&Sto* heterologous) tiff tggKK-f ISt 

S*t*>, itoT, A$K&&fglfr : ¥- L ZLX 

mwfr* nmmk^ <t n nm? n* * an ^gg 3 n * fcfc^fMr ur * $ 

[0 0 3 6] 

J3\ iii€>o«]||&Ji, ^I^DVy^^f F7^A7int^ 2 USE*) o 

L#*Lfc#*>, ithtf>jl*4> hv>X7jL9i/a yfc flU_a\ DEAE-f l"7>i 

S«JPI^&*, *£te4 fci±ffi8h>9 V*, ittjg-v^ »P W ji» v 
[0 0 3 7] 

-jftK, h7^^7i7->g>t'!;!iBI^i:n^ t fix ISL/cDNA, RNA 
[0 0 3 8] 

*a *?t Htm* flj «iia#S+TJ&iili*»fl»LT!Kfl»iS«l»'cajlli*ftWt» 

[0 0 3 9] 

«a»»3u&^#^ s§jfex.frisi?4*»*, *&im*--s>i&«offi».&fijv t 
^77.(- x ti^c7f.7'77^- ( /x^ fp^->7^'n h. x r^atajSv *w 
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~~imm K , j ft L- fc x 'j 3, p * ✓j^fe ^iliai [I . MrtiwW k J: 1 ill £ 

? Kurtz £>i:€F Eckardt tt. Nephron (1989); 51 Suppl 1:11-14 ^-Cfcsfi^T-y 

[0 0 4 0] 

( El ® </) (Si ^p- iftl^ ) 

II 1 !i , ~8 ocoStfl UBHK21pMPSVgEPO, & * CP 8 ooogfl L£ C H 0 
Kl :CvcEoMPSVgEPO^o - ^0±a**-f>0*festsem Blot fc^l'*, 
H 2 <is B H K 2 1 pMPSVgEPO^O-^2 {33* C0ffll8^*ifc±i£**>ffi3fefe S 

13 3 ^ Goemassle ifefe S D S PAGE Tja-tf tfcttM**.*^ V 7, d #if^t 
> 7>£gx1-o 

[0 0 4 1] 

x'jxc jKxf-> J&3^>t* ^-pMPSVgEPO £>W». 
[0 0 4 2] 

American Type Culture Collection^ , M. h x 'J X o > jtfgi 1 -* , 
A ^HE 17 t - y (Lin et al . , fiirfg A T C C No. 40381) i ft A# t fc« t M ') 7 
o jjtx*- > $><r>V J 5 v ^ D N A *^"#^-S> BrJt*tMjr1-& 5 A ^7 r - v * 5£r>S 
, CI <z>$&£ft 7 7 - v * S M»£Hfc (Sambrook et al . , flu 15) *t:Si9H, Z I T & 
7 t -:7£ x 0.3%7*3~^, O.075»M CaCl» , 0.004*1 F e C I 3 > 2nM M g S 
0. io^C^lnig/ml^^P-x^^T-&LB^*"CLE3927C^®fflSa±^7 ; 'l^ Ft 

*i tizx nmui-Ko i«7T-y'iri\ i5atK< h 'jm^^^iom^SM-e-^l^ 

/Co £0 9 << -fc- h (lysate)50ml<?)7 r-y'DNA^ Qiagen Lambda * •;> h * ffl 14 
jtSTg (Qiagen, Hilden, Gennany)<?>^ t'fe •) U LTJfoS Lfco # £ it* D N A C>50% 
*20«1H 2 0#fc?C>)£«&v lNffix> K 3 y~ 7 — -if Hindllljo J: i/BamHI (New England 
Biolabs (NEB) , Scbvvalbach, Gennany);g 30x~ -y h ^flft lfc 0 5.4 kb KH** 0.8% 

AVfrfrb^ Bio 101 (Vista CA, USA)<5>>Gene Clean* v 1- £fiK*-ti# fU 
0 ,1 «5.4 kb BfM* Ji % 4 ^><r>frfc%cn t 5 o<t>x;? V V t £-&tt , tU'j^D #xf- 
>aft*tf>^£a- K*-&*LT^ft (Lin et al., tfSBfcJRO o 
[0 0 4 3] 

MPSV/n*-^ £f&fi"t-&'<:? ?-pMPSVHE (Artel t et al . ,flu?&)Si:, 
Rx >K;^1^T- -cHindIII#3 J: tfBanMfc Jt *) , Kfi*#(NEB)^>»jjs i'fc lj K L'C M 
-f L L , ') - -V - ft I- rz ^ ? ? - D N A £ , Gene Cleans 7 N Bio 10l£ S^Tf )W $ | H L 
7t« ^^-DNA (3 1?0.5 /( gt Mftx 'J 7, c *xf>jfA 2 « g^> T 4 D N A 

0 ^f— (NBB)t ffl^T -9 y«- M- , R b C 1 2 3 > fcf > Y D H 5 T JP 7 7 

7cSiffi« (Sambrook et al.,a(riB) +K»HeifcLfco iWE^#fK J; JHESfi^wA^* 
^--T^ g d frBSfc Qiagen Midiprep * y f UJ: •) 7°7 7l_KD NA i'Tt&pg L 

?t^*>, a^<^ 9 - zmmw 2 <Nm<o#&TKm&&xmnaiua jt bsleikneb) t* m 

<fcUT. i'^D#if^fi<K?tfA^5 ' 575bp|8ffr*|^*L^ ; x')7c* 

4 55 9 V*+ KO#ST^37tJ'C30a'Mv T 7 DNAtf'J ^ 5--t*<NEB>T?X*Lfco i 
W**S£B±**S*, lfitJ-caO^-M, T4 DNA , ;#--b*(NEB)^ff^T^7'f h I 
>*V»t?RbCl, 3 > r > h D H 5 7 > 7 r -kmmm&* K ^ gfet^ Lfc^ W Kg-»f 
TFI.v>^ »- 3 77.N-?» h ^ ift & TCfltS » P- > ^Htl^ fet*#«fg^f 
jo I) K Qiagen Midi prep h % m v » > ^S<OS IS^ 7 * - D N A * Sl£ L o_ ^Sfe L ^ 
^7 ^-li, MPS V/b^ ^-co*llisiT«>y/ 5 ^x'J AO#xfylfe?^l 
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[0 0 4 4] 

pMPSVgBPO^^^-Kjt*, BHK2H3j:y f CHO K 1 :cycE»0££ r > 

W>a 7 x 7 -y a y 

%mm<T) h 'J f h 7 r V * (trpB) pMPSVgEPO'< 

* KttJIi Lfc« MfcHMfc^ ^''/^yyy 
> -fc * - -tf (trpB) <0*£*£«»*>»*lS1iKJ:*, -f>K-*t*«TU» 

[0 0 4 5] 

C a P 0 4 F5^7z^S'8><!)1lK, 5&!*'^ ? ~ t*IK»*Aatnn J: J) 9 
-<fcU trpBJi^T'-? xilp SV2 t r pB (BulfiHartroan and Mulligan^ ffiiO fc, 
Slffix> F7 7 1/ T - -tf EcoRlT U -'Y-'fkLfco 5.7 /( g<^pMPS V g E P O i 03 /f g 
<Op SV2 t r pBfc«)I'&»*» 30^1«H 2 0*KHfitfco 30^1W1MC aC 1 , 
&fe* \\*Z.X SL&Lfr* 60„1^'J >j*a£i£C50iiM HEPES, 280 nM NaCl, 1.5 nM Na,HP0 

pH 7,05, h 7 rfeg-frf )frflp£T 5 ^-W j£jk± 2 2 7, tfc 

o «fiT?25#W 4 > * h L fc?£> ftJt*flS^^lMr CF CS ) 2 % * ^frTurbodomaif 

[0 0 4 6] 

6 7 x;W7>- 8 0% J 7 7,vx> ?-^) B H K 2 1 -fc £ tfC HO Kl :cycE 

m&tu^vytu®. (Renner et a. Biotech. Bioeng. 47, 476-482, 1995i_ii^i U 
^-^Jlart^^S^^TurbodomaJt^T-i^o^o ifc» fc -fr W gife 2 mlfc zffl A fc flbv 
*fefc\ 37*C, 5%C0 2 -C5B#ffl -f -j.^- Mfcc SfcRfcfe*U J r, )-ta-»' ( 
Sigma) 15%* Jt tTF C S 2 % fc^t &TurbodcmaifmfcM;Lfc<> 30#?£, ^ '} -t u - ;u 
fc-gr if igm fc f%£ L , F C S 10% t-a-fit i> %M 5 ml 1' I , £ U 7* V- h fc £*B *9> T 

ofco ^^i^*3t«itili£> la^RHfe, ffiS&fc, M> 7 

r 7«0ft;fo 1) ic300« yi<r>4 > F-,v t 5 %<&3tf Lfcll6&**ftiir0-tfe Technologie) 
i-^*^&50rtil^)«^^.^^?«^t^^ h ^M^^^t^o flW^-ya, lOBWg 

# t fc ffeS IRT S 4 Jt * K 4 «0 T\ 0,8% T 77" c - 7 T« ■ L X if- h ffiofco 1 
i%7#D~7i£)f fc^£J:C?Cafc^i ft',>PB S*UH»U * - f 7 7* U *L 
Xmt-Qtiti Ufco 1 : Hfc-C^JftlmfiLfci&ft (4213) ifi#U 

#30 ml-C 7* k - J- fcliJI t fco Mt £ to *> , T?JflL2£. 

o A '9 OiBJ&J§'*7*9 7 v 7 {ita^ tfc^.fe^: ?• 0 ^ TR# Lfco 
[0 0 4 7] 

#^<7> ^D->1\ 24»>xft/7"W— M*J<0*V>-eT 257 7 7.^1*1 i&t * ^Tu 

rbodcmaJt^^-C^*3-^fco 8 o*>SJfcl,fcB HK 2 1 43 Jt tfC HO K 1 :cycE«Bm^ 
D- v<7>£iita:£\ Western Blot^ff-Cffl^ t/^o IVestern Blotfr-tJrCfi:, ABHK2 1 
7^S&^ d ->twtltt(i» C HO Kl :cycEiBB8ft<^3SSi^Jt '9 4»& < i i 1 0 
ofc (01 #M) o ^HK2Hn-ya,I^ fex V 7 P ^'^ ^ y j t? <Qfit 
^.g Lfc & 

i^v-f ^n^r-v U -¥-1*1 tii?^ L fco *JfcW3iJj:J^4 l^l^i"4o 

[0 0 4 8] 
&Kffl 3 

SMS T- <J0|§^ A # U i- x <J 7, n * x 4- > «0 ft £ 

BFK2 1 pMPSVgEPO, ^D-72l\ 7 t'^" - 7 7 7 3 (Integra Bioscie 
nee) ft tr>mm*p* f M | g ^ f ^ j^Turbodom ait M 4* TSrS L T ft W » ^ fc o T-7 
^7 3|*)T-ftWLfc200(Wii<7>«^W^it^ (Sigma) ^K*t, ?^^7t't— 
7 9 7 3 ft T'0. Sg/'l Puiuronic F68 (Sigma) *?*ofc TurbochmaJg^i20aiili*«t;^SLfc 
o 37C, 5%C0, , 0fe»2O rpnre^o^o 100,00Q|«&/*il«>»«^^dl 
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■m^%.ih. mmt » 3 t>Fb^ 250 g ?a>kfrai i ft » ±g» » s n s page f-a-ff t , 

^5^34-33!; D (H2) <P E £ & K frjftffl Lft a Western Blot^Jrt J: <? , 

C ?) /s> K fottx jtfx-*- >iiyf$: (Research Diagnostics, USA)i ;£SRj,i>'l'it'*&& 

i t s-see ifto a 2 « j: •? 4*feii±«**o«ae Jtwft 5 0 

[0 0 4 9] 

BHK21 pMPSVgEPO, ? D - ^ 2 S\ (Integra Bioscie 

nee) |*]<7), mff ^^St'SB® ^VilurbodcjniaHP-lJg^jCF. Messi Cell Culture T 
echnologies)^^-?^ ? n^* ') -V- Kft* S£T:£W$-£ft<> T - 7 9 a 3 rtttf L- 
ft20007Ti@^«£«^v§«l (Sigma) U 3 ^fcTtirbodoma HP-±t£ijji25ml* 

T\ 5%C0j coff&T, 37C"^5^«<OMU, 0.6g<?>Cytodex 1 i 9 D * * 'J -V - CP 
hamiacia) £ & g L ft o i v -f ^ u * ■* 9 * - , ft It ^ f •) £• SS. t ft o 
0.5g/l Puluronic F68 (Sigma)£'$oftTurIxxtorna HP-Uf i& 200ml £ A ft ft* fc't- 7 9 
aaftK* J&«tt*BLfco 37<t\ 5%C0 2 > @fs$:20 rpmi Lfto 100, 

0001® jggL/ml <?y%m_fr h (B H t , 4 BH -cS J&#ft £fr ifrsafT'&H'Stffco 4Bi» 
OD**n-4{tK? ^JUko 70% * ft* %miTM § ft 0 5 0 ft* 10=6 0* 

ELISA (EPO ELISA, Beohringer ^nneimK$j£-f.& £ % 10mg/lil^co&Bf&ft tet h^-*) 

Lft «fc o LTJfftKLfto 
[0 0 5 0] 

ftttffll 5 

$a$-ft # t hxv ad t'-^-f- y<?>wu 

A. f fet7 7 C - a±^)M^ P7 f ^'7 7 f ~ , 

B . 7*-f JW-_h_3 ^ (Toyopearh ±coja-7kt$ffiSfEJfi ^nv^??-;-, 
G . t Fc * *y)VT;i $ 4 h ±fi0^ u-v h ^"v "7 -f - , 

Laemmli , U.K.KflH SDS-PAGE Tfrff L , Cocmassie t ft iilfl.&fe ft 3 

4,O0QMWco ') ^ y± Ktic t tk* ft & * 
[0 0 5 1 ] 

•\ ^ '-gfepk ^7 D V F 7 7-f - 

fflflii- ^ i * ^Jt^if ±«**> p h * , "ft® -c p h 5 A&wm i, 4 1; * ^ L iov t-o.4 

^^■{-'^-^aLtDlL./co D'^v -r<0^^pijt:-ii 200ml, * v f-£>pH 5.0, 4n1 /m 
in, IOC "C\ 20rtW»S^-r- b 'J A % 5 n*1<7>CaCl 2 J5 J: ^lOQrtsltoNaCl t "CTflHfc L /s , 5 
ml^Wfe-l: 77P-7CL-6B (Pharmacia)* (iJl^ Uto CKOy^*^ pli 5.0 
U ^ T 2arr.1^) ftfitFnA, 5 CaCl 2 ^ J: o 1 2JKM1C0 NaCl <7> 5 C V ^ , pH6. 5^ i5 
> X 20rf^>Tri s-HCl x 5 «»M> CaCl 2 O 5 C V Tilfc o ft « SSSii> PH 9 . Ot? , lOOAI^Trl s 
-HCU 5 mM^Caa 2 , #3 J: 0 s ' 1 MsoNaCl?) 2CV TfttiJ L ft « 
[0 0 5 2] 

Wfe-t 7 7 n - x t> v A frbtofttbi&t: s '/C7M/?7^ OlfitaK 1 N H C 1 ~epH 
6.9,!; L, ^W1"^>ff£l0%-f v "/n/NV - A-t tfto 5 ml* 9 a c-'fjl/- h g/^?- ;v 
aosoHaas)i'^jlf ftfU pH 6.9t? % 20t*1(?>Tris-HCl, 5 nt.1c7?CaCl 2 , 75<Mk7>NaCk 10 
%<r>H v/d/nV - A' "C s Fti'(fc L ft o iR&S»fl-*HWS«ftO^, *^a* v pH 6.9k 

^ T s 2Q*leoTri s-HCl , 5 mf*o CaCl 2 , 750nf4c^> NaCl , 19% 0)<i v -furt/ - o ft 
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v. '/ 

a EPQ^§^g ^^g6 g^'. eH 6,9-t\ 20nftfcoTri s-HCK 5 tnfrfoCaCl, , 750irt'<tooNaCI 
. 27% tfM v 7 p / j ./ - t fegJt&a C <ft fi ft £ * PH 6 . 9g , 2 ftrt^Tri s-HCl , 5 nfrl 
<?>CaO, k J: » > L 

[ 0 Q 5 31 

c . fc: k p 3- -> )v r r< ? i h ±<? » p "7 h y g 7 4 - 

j)7a 5 ml KFP^ v- Tvji d L U1 Igggg] ^ ^ a T H 1 L x PH 6 . 9f , 2(Ml?)Tn s 
-HC1. K rcfrkoCaO-, . 250mMcoNaCL flW^vyp/V-^HkLfc.. ffi r&ffijfc^£2. 
afr 3B? & ft % » ft flir ffe . ft ^ A pH 6 . 8£ js ^ t\ lOrrf^Tri s-HCI „ 5 «Mg CaCl „ 
"e&of^ SRg», pH 6,9"C\ aMUkftTrts^JCK RmMflCaCI, . 75(MtoNaC U fei:CF27 

<y> 'J ygtt h L) A , jo j: 5 rcfrfcpCaCl, !C ,1:81, 3 ft<?) 1 iftffl l£» 
r 0 0 B 4 1 

7i^, pH 7.0E j-s ^ "C IQitfJcO 'J > & ^ h'HA T^flHb L £ 0 t F n * v > T;^^ h 

lOiMO y ^ E± M^A» 25Q*1oDNaCTCyg ft 1" & £ £ £ * *K I £ x'J^o* 
ft^Mifc&^DNAfc&LTfllliStffco *aaH^*u1trafree-15 5k ul 
traf liter OMiTHpore)U <t 1 0 ftiKIs U £ 6 pH 7.0U Is^THMko 9 ^MJi h V 

* A T 2 MMR L fc« 
[0 0 5 5] 

# ft i U 7s d iKxf J'&jjfc'ftWSWHK CocmanssieT^fe L SDS PAGE±T-:Wr 

[0 1] flllii 8otf>^iRt-tBHK2 lpMPSVgEPO, 43 J: ^80^)* 
#? t C H 0 K 1 : C y c E pMP S V g E P 0 9 a - ^©±f**6 ^Western Blot 

[@2] H2iis BHK2 1 p M P S V g E P 0 ^ 2 ^ y 2 6 « »aK#ilI 
[B 3 ] H 3 Si, Coomassie tfeSDS PAGE ^^-W t fcftUffifct-fe*- ') ^ 



